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Claims /\* 

1. A felt molded product, characterized by the fact that in felt molded product (1) formed 
of a fiber cotton (4) and a resin binder (5), a hard surface layer (2) and a soft elastic core layer (3) 
are continuously formed in a body. 

2. The felt molded product of Claim 1, characterized by the fact that the felt molded 
product (1) is formed of 60-90 wt% fiber cotton (4) and 40-10 wt% resin binder (5); said molded 
product has an apparent density of 0.06-0.3 gW, a thickness of 3-50 cm, and a compressive 
elastic modulus of 50% or more; the hard surface layer (2) is at least 0.5 mm thick; said hard 
surface layer (2) forms a high-density layer with a good surface strength in which the fiber cotton 
(4) is strongly fixed with the resin binder (5); the apparent density of said surface layer is 
0.08-0.4 g/cm^; the soft elastic core layer (3) continuously integrated with said surface layer (2) is 
a low-density layer with an elasticity in which the fiber cotton (4) is loosely fixed with the resin 
binder (5), represents at least 1/2 or more of the total thickness of the molded product, and has an 
apparent density as low as 0.05-0.25 g/cm^ and the apparent density ratio of the 
above-mentioned hard surface layer (2) and the above-mentioned soft elastic core layer (3) is 
1.1-2.0. 

3. A method for manufacturing a feh molded product, characterized by the fact that 
40-10 wt% of resin binder (5) comprises 60-90 wt% fiber cotton (4) bulk, opened, and laminated, 
so that a fiber mat (6) is formed; and the fiber mat is heated and pressurized in a range of the 
melting point of the resin binder (5) to a temperature higher than the melting point by 1 IOeC and 
under temperature, pressure, and time conditions in which the compression rate is 60-96% and 

[Numbers in the right margin indicate pagination of the original text.] 
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the compression recovery rate during the decompression is 50-5% in the shape change of the 
fiber mat (6) during molding, immediately decompressed, and solidified by cooling down to a 
temperature lower than the melting point of the resin binder (5) in a shape state in which the 
compression recovery rate of the fiber mat (6) is 50-5%. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a felt molded product with good surface strength and 
cushion characteristic, which is formed of a fiber cotton and a resin binder, wherein the 
uppermost surface part is a smooth surface with few raised fibers, the surface part is a 
high-density layer with a high surface strength where the fiber cotton is strongly fixed with the/2 
resin binder, and the inside integrated with the surface part is a low-density layer with an 
elasticity where the fiber cotton is loosely fixed with the resin binder, and its manufacturing 
method. The felt molded product has good usage durability and cushion characteristic due to the 
above-mentioned characteristics and is optimum as a cushion material for beds, cushions, 
carpets, tatami mats, packing, and other usages. 



Prior art 

The felt molded product of the present invention belongs to a conventional thick 
unwoven fabric category. As conventional unwoven fabrics, there are wet unwoven fabrics using 
a resin binder, needle-punched unwoven fabrics, water flow-entangled unwoven fabrics, 
melt-blown unwoven fabrics, etc., in addition to the above-mentioned unwoven fabric. Their 
manufacturing methods are each different, and each product is unique. However, in these 
conventional unwoven fabric manufacturing methods, the strong resin fixing of only the surface 
part, the needle punching, or the water-flow entangling are difficult, and even if these treatments 
are possible, fixing of the surface part by only these treatments is insufficient. Thus, unlike the 
present invention, an unwoven fabric with an integrated structure in which the uppermost surface 
is a smooth surface with few raised fibers, the surface part is a high-density layer with a good 
surface strength, and the inside is a low-density layer with elasticity cannot be formed. 

Therefore, in the case where the conventional thick unwoven fabric is used as a cushion 
material for beds, a fabric or a thin unwoven fabric with a reliable structure is adhered to the 
surface of the relatively soft, elastic, thin unwoven fabric, so that the surface strength is 
reinforced. 



Problems to be solved by the invention 

However, in these conventional methods, since there is no integration between the surface 
reinforcing material and thick unwoven fabric, the usage durability is inferior, and the cushion 
characteristic is not good. Furthermore, the cost is raised, and the [manufacturing] productivity is 
poor. The present invention provides a felt molded product with a totally new structure, in which 
these problems are all solved, and a manufacturing method. 

Means to solve the problems 

The present invention is a feh molded product (1) formed of a fiber cotton (4) and a resin 
binder (5). The felt molded product is characterized by the fact that a hard surface layer (2) and a 
soft elastic core layer (3) are continuously formed in a body. 

Furthermore, the felt molded product (1) is formed of 60-90 wt% fiber cotton and 
40-10 wt% resin binder, and the molded product has an apparent density of 0.06-0.3 g/cm^ a 
thickness of 3-50 cm, and a compressive elastic modulus of 50% or more. The hard surface layer 
(2) is at least 0.5 mm thick. The hard surface layer (2) forms a high-density layer with a good 
surface strength in which the fiber cotton is strongly fixed with the resin binder, and its apparent 
density is 0.08-0.4 g/cml The soft elastic core layer (3) continuously integrated with the surface 
layer (2) is a low-density layer with an elasticity in which the fiber cotton is loosely fixed with 
the resin binder, represents at least 1/2 or more of the total thickness of the molded product, and 
has an apparent density as low as 0.05-0.25 g/cm'. At the same time, the apparent density ratio of 
the above-mentioned hard surface layer (2) and the above-mentioned soft elastic core layer (3) is 
1.1-2.0. 

The appropriate manufacturing method of the felt molded product of the present 



invention is as follows. In other words, 40-10 wt% of resin binder comprises 60-90 wt% fiber 
cotton bulk, opened, and laminated, so that a fiber mat (6) is formed. Then, the fiber mat is 
heated and pressurized in a range of the melting point of the resin binder to a temperature higher 
than the melting point by 1 IOeC and under temperature, pressure, and time conditions in which 
the compression rate is 97-50% and the compression recovery rate during the decompression is 
5-60% in the shape change of the fiber mat (6) during molding, immediately decompressed, and 
solidified by cooling dovra to a temperature lower than the melting point of the resin binder in a 
shape state in which the compression recovery rate of the fiber mat (6) is 5-60%. 

In explaining the present invention in fiirther detail, methods for measuring the property 
values are mentioned. In the felt molded product and its partial thickness measurement, a dial 
gauge type thickness measurer (a pressure load of 50 g/cm^) based on JIS-L-1096 was used, and 
in the measurement of the initial fiber mat thickness and the compression interval for calculating 
the compression rate during molding, a steel rule, vernier calipers, or a clearance gauge was used. 
Also, samples for measuring the apparent density of the surface part and the inside of the felt 
molded product were prepared by disassembling each sectional part of the product by [illegible]. 
Also, in the definition of terms, the compression rate = (fiber mat thickness - compression 
interval)/fiber mat thickness x 100, and the compression recovery rate = felt molded product /3 
thickness/fiber mat thickness x 100. Furthermore, the compressive elastic modulus and the 
bursting strength of the felt molded product were measured according to JIS-L-1096, and the 
tensile strength and the tear strength were measured according to JIS-L-1085. 

Referring to the figures, the present invention is explained below in fijrther detail. The 
felt molded product (1) with good surface strength and cushion characteristic of the present 
invention is formed of 60-90 wt% fiber cotton (4) and 40-10 wt% resin binder (5). If the amount 



of fiber cotton (4) is less than 60 wt%, that is, if the amount of resin binder is more than 40 wt%, 
the felt molded product is hardened, so that the cushion characteristic deteriorates. Also, if the 
amount of fiber cotton is more than 90 wt%, that is, if the amount of resin binder is less than 
10 wt%, the internal strength as well as the surface strength of the surface part is lowered, so that 
the practicality disappears. Also, part or all of the resin binder can be replaced with a heat-fusible 
fiber cotton. Next, the total thickness of the felt molded product (1) of the present invention is 
3-50 mm. If the thickness is less than 3 mm, the product is too thin, so that an apparent density 
difference between the surface part and the inside is difficult to create and the cushion 
characteristic is also not good. Also, if the thickness is more than 50 mm, the product is too 
thick, so that it is difficult to transfer heat to the central part during molding, fixing of the fiber 
cotton by the resin binder (5) is poor, and the strength is inferior. Also, the total apparent density 
is 0.06-0.3 g/cm\ If the density is smaller than 0.06 g/cm^ the total strength, the surface strength, 
and the cushion characteristics are insufficient, and if the density is greater than 0.3 g/cm^ the 
product is too hard, so that the cushion characteristic is deteriorated. 

Next, the most significant characteristic of the present invention is that the uppermost 
surface is a smooth surface with little raised fibers in which the fiber cotton is strongly fixed with 
the half-coated resin binder, and the surface part of at least within 0.5 mm of the thickness forms 
a high-density layer in which the fiber cotton is strongly fixed with the resin binder. The 
half coated smooth surface and the high-density layer create an excellent surface strength, and 
the high-density layer of the surface part has a thickness of 0.5 mm or more and reaches 1-2 mm 
in many cases. The apparent density of the hard surface layer (2) is 0.08-0.4 g/cml If the 
apparent density is smaller than 0.08 g/cm^ the surface is too soft, so that the surface strength is 
poor, and if the apparent density is greater than the 0.4 g/cm^ the surface is too hard, so that the 
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in 



cushion characteristic is lowered. 

Furthermore, a second characteristic of the present invention is that the soft elastic 
layer (3) integrated with the hard surface layer (2) is a low-density layer with an elasticity : 
which the fiber cotton is loosely fixed with the resin binder and in particular, the central part, 
which represents at least 1/2 or more of the total thickness, has an apparent density of 
0.05-0.25 g/cm^ which is considerably lower than that of the surface part. If the apparent density 
is smaller than 0.05 gW, fixing of the internal fiber structure is insufficient, and the structure is 
easily collapsed and is too soft, so that the cushion characteristic is lowered. Also, if the apparent 
density is greater than 0.25 g/cm^ the soft elastic core layer (3) is too hard, so that the cushion 
characteristic is lowered. 

Furthermore, a third characteristic of the present invention is the density balance of the 
hard surface layer (2) and the soft elastic core layer (3), especially the latter and the central part, 
and the apparent density ratio is appropriately 1.1-2.0. If the apparent density ratio is less than 
1. 1, the density difference between two layers is too small, so that the entire layer is too hard, 
thereby deteriorating the cushion characteristic, or the entire layer is too soft, so that the surface 
strength is insufficient, thereby lowering the usage durability. Also, if the apparent density ratio 
is greater than 2.0, the density difference of two layers is too large, so that the hard surface layer 
(2) is too hard, thereby lowering the cushion characteristic, or the soft elastic core layer (3) is too 
soft, so that the shape is easily collapsed. As mentioned above, the felt molded product (1) in an 
optimum apparent density range has a compressive elastic modulus of 50% or more and has an 
optimum cushion characteristic as a cushion material. Also, as the constitution of the entire layer, 
the low-density soft elastic core layer (3) is right under the high-density hard surface layer (2), 
and its boundary is distinct in many cases. However, the density is slowly lowered between the 
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high-density hard surface layer (2) and the low-density soft elastic core layer (3), so that the 
boundary is sometimes not distinct. 

As the fiber cotton (4) being used in the present invention, synthetic fibers such as 
polyester fiber, nylon fiber, acryl fiber, polyolefin fiber, and vinylon fiber, chemical fibers such 
as rayon fiber and acetate fiber, and natural fibers such as cotton, wool, silk, and hemp may be 
used alone or in combination. Also, the fiber cotton (4) being used in the present invention may 
be recovered waste cottons, in which waste cottons, waste threads, waste fabrics, or used cloths 
being generated in spinning process, unwoven fabric manufacturing process, fiber dyeing 
process, sewing process, etc., are opened, in addition to regular raw materials. The cotton is 
opened by a fiber opener, fiirther opened by lapper, webber, etc., and laminated, so that the fiber 
mat (6) is formed. 

As the resin of the resin binder (5) being used in the present invention, ordinary 
thermosetting resins or thermoplastic resins can be used. As the thermosetting resin, for example, 
there is a phenol resin, and as the thermoplastic resin, for example, there are polyethylene resin, 
polypropylene resin, polyester resin, nylon resin, polyurethane resin, polyvinyl chloride resin, 
epoxy resin, polystyrene resin, SBR, NBR, etc. As the form of the resin binder being used, 
powders, small particles with a diameter of 3-10 mm, fibers, nets, liquids dissolved or dispersed 
in a solvent can be used. The methods of use are classified in accordance with the shape of the 
resin binder (5). For example, a powder is sprayed on the fiber cotton (4) during an optional 
process from the opening to the fiber mat manufacture, a liquid is sprayed, spread, or immersed, 
or the resin is mixed into the fiber mat (6). Also, in case several fiber cottons with different 
melting points are used, the fiber cotton with a lower melting point can be used as the resin 
binder or part of it. The key in the selection of the resin binder (5) is to select the resin with a 
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melting point lower than the melting point of the fiber cotton (4) used as the main body. 

Also, part of the purpose of the present invention is to provide a felt molded product with 
a density of the surface part higher than that of the interior, and for this purpose, it is also 
effective to raise the resin binder density of the surface part of the fiber mat being used in 
advance, compared with the interior. As an example of the method, there is a method that forms a 
fiber mat with the same resin binder density of the surface part and the interior and puts a resin 
binder powder or liquid on the surface of the fiber mat. Furthermore, colorants, antioxidants, 
moisture absorbents, deodorants, weighting agents, etc., can also be added in advance to the fiber 
mat. 



are 



Next, appropriate heating and pressuring molding conditions in the present invention 
mentioned. Molding is carried out by a press. The press may be a discontinuous flat board type 
press or a continuous roll press or a belt press. After the press process using these presses, a 
metal plate or a steel belt or a roll press facility for cooling which smooths the surface and cools 
and solidifies the shape at a desirable compression recovery rate (desirable thickness) is required. 
In the molding performed under heating and pressurization, the heating and pressurization 
conditions are selected so that the resin binder can be melted, the fiber cotton is difficult to melt, 
and the temperature and pressure effect being exerted on the uppermost surface part of the fiber 
mat is stronger than that on the central part. For this reason, a system that slowly transfers heat 
from the fiber mat surface to the inside by a heat conduction from a hot press and a system that 
slowly transfers heat from the fiber mat surface to the inside by heating the press or the fiber mat 
surface by a radiant heat from an infrared heater or a far-infrared heater are effective. Also, a 
system that almost uniformly heats the surface and the inside by convection such as hot-air 
heating is not preferable. However, a combined system that preheats the fiber mat by hot air, etc.. 



and finally heats it by the above-mentioned hot press is effective. Specifically, 60-90 wt% fiber 
cotton bulk and 40-10 wt% resin binder are molded by heating and pressurizing using the 
above-mentioned press in a range of the melting point of the resin binder to a temperature higher 
than the melting point and under the temperature, pressure, and time conditions in which the 
compression rate is 60-96% and the compression recovery rate during the decompression is 
50-5% in the shape change of the fiber mat (6) during molding and then immediately 
decompressed, and the shape in which the compression recovery rate of the fiber mat is 
maintained at 50-5%.by the above-mentioned press faility for cooling. The fiber mat is solidified 
by cooling down to a temperature lower than the melting point of the resin binder while 
pressurizing or rubbing the surface. If the molding temperature is lower than the melting point of 
the resin binder, a reliably fixed molded product cannot be formed, and if the molding 
temperature is higher than the melting point by 1 IOeC, the fiber mat is scorched, so that an 
offensive odor is emitted. Also, if the compression rate is greater than 96% and the compression 
recovery rate is smaller than 5%, the entire product is too hard, so that the cushion characteristic 
deteriorates. If the compression rate is smaller than 60% and the compression recovery rate is 
greater than 50%, the product is too soft, so that the surface strength is insufficient, thereby 
lowering the usage durability. Also, the factors that meet the above-mentioned optimum 
conditions are the fiber mat thickness, the apparent density, the molding temperature, the 
compression rate (molding temperature, pressure, thickness setup, time, etc., are related), and the 
compression recovery rate after molding (molding compression rate, thickness setup of the press 
facility during cooling, etc., are related), and the conditions of these factors appear as a result in 
the qualities of the molded product. The optimum conditions other than the molding pressure and 
time are the same as the above-mentioned conditions. As the pressure and time conditions. 
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pressure and time being the above-mentioned optimum compression rate and optimum /5 
compression recovery rate are selected in consideration of the temperature influence. 
Furthermore, as a favorable method for obtaining the optimum compression rate and 
compression recovery rate, there is a method that installs a thickness setter and a spacer for 
maintaining a prescribed interval between the upper and lower press boards, rolls, or belts during 
molding by heating and pressurizing and during fixing by cooling. With the use of these 
apparatuses, the optimum compression rate and compression recovery rate can be obtained, even 
if the molding temperature, pressure, time conditions are slightly shifted from the optimum 
conditions. Also, the thickness may be different in the interval set value being adopted when 
molding by heating and the interval set value being adopted when fixing by cooling. 

As the molding treatment by heating and pressurizing, in addition to the above-mentioned 
one-stage molding method, a so-called two-stage molding method like this molding can also be 
applied. In this case, the first-stage compression rate (that is, thickness) is limited to the 
second-stage compression recovery rate or higher, etc., and at the second stage, the 
above-mentioned optimum compression rate and compression recovery rate conditions at the 
thickness prior to the first-stage molding are adopted. As the advantages of the two-stage 
molding method, since a fiber mat with a relatively stable shape is obtained at the first stage, 
handling at the second-stage molding is easy, and molded products with shapes other than a 
tabular shape are also easily formed. 
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Operation and effect of the invention 

The felt molded product (1) of the present invention can be formed only by the raw 
materials, the raw material compositions, and the heating and pressurizing molding conditions of 
the present invention. In other words, the resin binder (5) is processed with the fiber cotton (4), 
and the fiber mat (6) formed by opening and laminating is molded under the heating and 
pressurizing conditions in which the resin binder (5) is melted, the fiber cotton (4) does not melt 
easily, and the temperature and pressure effect being exerted on the uppermost surface part of the 
fiber mat is stronger than the temperature and pressure effect being exerted on the central part are 
selected. Then, the fiber mat is subjected to pressing or rubbing and cooling fixing treatments for 
obtaining a dense smooth surface, so that the uppermost surface part is a smooth surface with few 
raised fibers where the fiber cotton (4) is strongly fixed with the resin binder (5), the surface part 
is a high-density layer with a high surface strength where the fiber cotton is strongly fixed with 
the resin binder, and its inside is a low-density layer, where the fiber cotton (4) is loosely fixed 
with the resin binder (5), having an elasticity and a density lower than the apparent density of the 
hard surface layer (2). Thereby, a felt molded product with good usage durability and cushion 
characteristic and having a new composition and structure, unlike conventional products, can be 
obtained. 

Application examples 

Next, embodiments of the present invention are explained by detailed examples, however 
the present invention is not limited to these application examples. 



Application Rxamp ip 1 

Fabric wastes mixed with a polyester cotton generated in a sewing process was applied to 
a fiber opener, so that a waste cotton was manufactured. A polyethylene resin powder with a 
melting point of 135EC was almost uniformly mixed at a weight ratio of 4/1 of fiber/resin into 
the waste cotton obtained and applied to a simple card, so that a fiber mat (6) was prepared. The 
fiber mat (6) had a thickness of 60 mm and an apparent density of 0.28 gW and was in a fluffy 
state. 

Next, the above-mentioned fiber mat (6) was subjected to a tabular heating and 
pressurizing molding by the following method. First, the fiber mat (6) was placed between two 
sheets of chromium-plated iron tabular molds. Also, at four comers between these two sheets of 
tabular molds, the thickness of the fiber mat (6) was constantly maintained during molding, and 
an iron small plate segment with a thickness of 13 mm was placed as a spacer to give a difference 
in the heating and pressurizing effect to the uppermost surface part and the interior. With the 
installation of the spacer, the appropriate temperature and pressure range during molding is 
widened. Furthermore, the uppermost surface part of the fiber mat (6) is easily influenced by the 
hearing and pressurizing effect, and the interior, especially the central part is not significantly 
influenced by the heating and pressurizing effect, which is appropriate. Next, the 
above-menfioned iron tabular molds in which the fiber mat (6) was sandwiched were mounted on 
a surface table of a hydraulic tabular hot press preheated to 210EC and pressed at a pressure of 
30 kgW for 60 sec (a compression rate of 78%), and the iron plate molds in which the fiber mat 
and the spacer were sandwiched were immediately transferred to another water-cooling press, 
cold-pressed at a pressure of 5 kg/cm^ for 120 sec, and extracted. 

The tabular felt molded product (1) obtained had a total thickness of 15 mm (a 
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compression recovery rate of 25%) and an apparent density of 0.1 1 g/cml Its uppermost surface 
was a smooth surface with little raised fibers in which the fiber cotton was strongly fixed with a 
half-coated resin fiber, and a high-density layer with a good surface strength in which the 
fiber cotton was strongly fixed with the resin binder was formed on the surface part with a 16 
thickness of about 1 mm. The apparent density was 0.15 g/cm\ and an elastic low-density layer 
in which the fiber cotton (4) was loosely fixed with the resin binder (5) was formed at the inside. 
In particular, the apparent density of the central part (8 mm in thickness) was 0.08 g/cm\ 

The felt molded product (1), as shown in Table 1, has excellent property values, 
compared with conventional products. Also, the surface strength was measured by a cellophane 
tape peeling-off test according to a special method. The testing method was shown in the note of 
Table 1. 

The feh molded product (1) has good usage durability and cushion characteristic due to 
the above-mentioned properties and is optimum as a cushion material for beds and cushions. 
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Comparative Example 1 

The same fiber mat as that of Application Example 1 was sandwiched between a pair of 
upper and lower networked conveyor belts made of iron wire and passed for 240 sec through a 
hot-air treatment chamber preheated to 190EC. A thickness setter was set so that the gap between 
the upper and lower conveyor belts would be 13 mm when passing through the chamber, and the 
fiber mat was heated and pressurized by a method that pressed the conveyor belts by a number of 
pairs of non-hot press rolls. At that time, the compression rate was 78%. After passing through 
the chamber, the fiber mat was cooled by an air-cooling method and extracted from the conveyor 
belts, so that a felt molded product with a thickness of 18 mm (a compression recovery rate of 
30%) and an apparent density of 0.094 g/cm^ was obtained. In the felt molded product, since the 
hot air almost uniformly passed through the inside as well as the fiber mat surface during 
molding and since the fiber mat was pressed into a network shape instead of a surface shape, no 
difference in the apparent density could be formed between the surface part and the inside, so 
that the cushion characteristic was inferior. Also, the fiber fixing of the uppermost surface and 
the surface part by the resin binder was insufficient, a number of fibers were scattered on the 
uppermost surface, and the surface strength of the uppermost surface and the surface part was 
also poor. The property values of the felt molded product are shown in Table 1 . 

In using the felt molded product as a cushion material for beds, since the surface strength 
was insufficient, a cloth or a thin unwoven fabric with a reliable structure was adhered to the 
surface, so that the surface strength was reinforced. 



Comparative Example 2 

The same fiber mat as that of Application Example 1 was molded by heating using the 
same hot press and two sheets of chromium-plated iron tabular molds as those of Application 
Example 1 . However, no spacer was used. In other words, the iron tabular molds in which the 
fiber mat was sandwiched were mounted on a surface table of a hydraulic tabular hot press 
preheated to 210EC and hot-pressed at a pressure of 50 kg/cm^ for 60 sec (a compression rate of 
96.7%). Next, the iron plate molds in which the fiber mat was sandwiched were immediately 
transferred to another water-cooling press, cold-pressed at a pressure of 5 kg/cm^ for 120 sec, and 
extracted.* 

The tabular felt molded product obtained had a total thickness of 2.5 mm (a compression 
recovery rate of 4.2%) and an apparent density of 0.68 g/cm^ had no density difference between 
the surface part and the interior, had a plywood shape, was hard, and was not suitable for a 
cushion material. 
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Application Example 2 

The felt molded product (a thickness of 18 mm and an apparent density of 0.94 g/cm^) 
manufactured by Comparative Example 1 was treated under the same heating and pressurizing 
molding conditions (a temperature of 210EC, a pressure of 30 kg/cm^, and a duration of 40 sec) 
as those of Application Example 1 and the same cold-pressing conditions (a pressure of 5 kg/cm^ 
and a time of 120 sec) as those of Application Example 1 using the same hot press, two sheets of 
chromium-plated iron tubular molds, and iron plate small-piece spacer with a thickness of 1 3 mm 
as those of Application Example 1 . The felt molded product obtained in this manner had a 
thickness of 14 mm and a total apparent density of 0.12 g/cm^, and the surface layer (1 mm in 
thickness) with a dense uppermost surface having few raised fibers had an apparent density as 
high as 0.17 g/cm^ Its inner elastic low-density layer had an apparent density as low as 
0.09 g/cm^ at the central part (8 mm in thickness), and appearance, sectional structure, and 
property values nearly equivalent to those of Application Example 1 were demonstrated. The 
property values are shown in Table 1 . 

The product has good usage durability and cushion characteristic due to the 
above-mentioned properties equivalent to those of Application Example 1 and is optimum as a 
cushion material for beds, cushions, and others. 



Table 1 11 
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1 


Sample 


2 


Application Example 1 


3 


Application Example 2 


4 


Comparative Example 1 


5 


Item 


6 


Thickness 


7 


Apparent density 


8 


Tensile strength 


9 


Tear strength 


10 


Compressive elastic modulus 


11 


Bursting strength 


12 


Surface strength * 




(Cellophane tape peeling-off test) 


13 


No peeling-off 


14 


Severe peeling-off 
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* Measuring method: After reinforcing the adhesion by rubbing a cellophane tape 
(25 X 120 mm) in the longitudinal direction of a specimen (50 x 150 mm) from the top by a beam 
rod with a length of 100 m, the end of 20 mm was held by hand and peeled off one at a time at 
90e, and the surface strength was evaluated by the surface fracture state of the specimen and the 
amount of specimen adhered to the cellophane tape. 



Brief description of the figures 

Figure 1 is an enlarged cross section showing the felt molded product of the present 
invention. Figure 2 is an enlarged cross section showing a fiber mat before molding. 

1 Felt molded product 

2 Hard surface layer 

3 Soft elastic core layer 

4 Fiber cotton 

5 Resin binder 

6 Fiber mat 



Figure 1 



Key: 1 Felt molded product 
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2 Hard surface layer 

3 Soft elastic core layer 



Figure 2 



Key: 4 Fiber cotton 

5 Resin binder 

6 Fiber mat 
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